Lithium and valproate modulate energy metabolism in an animal model of mania induced by methamphetamine.
Studies have shown alterations in mitochondrial complexes of bipolar disorder (BD) patients. However, changes in the Krebs cycle enzymes have been little studied. The animal model of mania induced by amphetamine has been widely used for the study of bipolar mania. The aim of this study is to assess behavioral and energy metabolism changes in an animal model of mania induced by methamphetamine (m-AMPH). Wistar rats were first given m-AMPH or saline for 14 days, and then, between days 8 and 14, rats were treated with lithium (Li), valproate (VPA), or saline (Sal). Locomotor behavior was assessed using the open-field task and activities of Krebs cycle enzymes (citrate synthase and succinate dehydrogenase), mitochondrial respiratory chain complexes (I, II, III, and IV), and creatine kinase measured in the brain structures (prefrontal, amygdala, hippocampus, and striatum). Li and VPA reversed m-AMPH-induced hyperactivity. The administration of m-AMPH inhibited the activities of Krebs cycle enzymes and complexes of the mitochondrial respiratory chain in all analyzed structures. Li and VPA reversed m-AMPH-induced energetic metabolism dysfunction; however, the effects of Li and VPA were dependent on the brain region analyzed. From the results obtained in this study, we suggested that the decreased Krebs cycle enzymes activity induced by m-AMPH may be inhibiting mitochondrial respiratory chain complexes. Therefore, changes in the Krebs cycle enzymes may also be involved in BD.